D1 dopamine receptors in the mouse prefrontal cortex: Immunocytochemical and cognitive neuropharmacological analyses.
Dopamine D1 receptors have critical neuromodulatory influences on the working memory functions of the prefrontal cortex, a brain region affected in many neuropsychiatric disorders. When D1 receptor agents are administered to rats or monkeys performing working memory tasks, an "inverted U" dose/response function is typically observed, whereby either too little or too much D1 receptor stimulation impairs working memory. There are two subtypes of D1 receptors, the D1A and the D1B (also known as the D1 and D5, respectively), but the relative contributions of these subtypes to prefrontal cortical function are not known, as there are no pharmacological agents that can distinguish between these receptors. Thus, genetically altered mice are needed to address this question. However, it is not known whether the mouse prefrontal cortex contains both D1A and D1B receptor subtypes, nor is it known whether mice will exhibit responses to D1 receptor agonists similar to those seen in rats and monkeys. The current study examined these issues by immunostaining the mouse brain with specific antibodies directed at the D1A and D1B receptor subtypes and by assessing the effects of increasing doses of a D1 receptor agonist, SKF81297, on spatial working memory performance in mice. Results indicate that mice are generally similar to monkeys and rats, expressing both D1A and D1B receptors in the prefrontal cortex and exhibiting an inverted "U" dose/response curve when administered SKF81297.